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an explicit focus of research on the architecture and development of the technology. Rapid diffusion can only occur if the building blocks become commodity-like elements that easily can be incorporated into the manufacturing system. In addition, the manufacturing community must have its eyes opened to the urgency of the competitive global challenge and IMC's vital role in addressing issues that may not be amenable to technical solutions.
The lack of diffusion of a similar technology, mechatronics, the integration of machine controls with electronics, suggests that early developers paid little or no attention to this requirement. Machine builders, using mechatronics, built sophisticated systems for large companies with specialized needs rather than general purpose systems for the larger body of small users, for whom the infrastructure for effective and easy use of a technology is as important as the technology itself. IMC systems, by their very nature, integrate all of the process steps in a manufacturing plant and require deep knowledge of each of those steps, so that any program that does not simultaneously build the infrastructure for the development of intelligent systems along with generic software for system integration will fail.
It is very important that an effort be made to diffuse knowledge about IMC rapidly. A cadre of good researchers and research sites must be built that will promote effective collaboration between industry and academe. Missionary work is needed in building an infrastructure for diffusion and in emphasizing the importance of the problem.
Even more important is the supply and building of talent and development of the necessary incentives for industry and academe. Scholarly publication of interdisciplinary research and effective peer review of such work is crucial to creating these incentives as is research funding and matching funding from business. Still another need is the creation of incentives to promote the development of educational and training materials that will enable instructors in universities, community colleges, and technical institutes to further diffuse the requisite knowledge to appropriate users.
Consider the application of the personal computer to manufacturing problems. In less than 10 years, the personal computer has profoundly influenced the way many manufacturing-related processes are performed. The rapid acceptance of this technology is due not only to dramatic price/performance reductions, but also, and more importantly, to the ease with which the average person can use the personal computer to solve problems and in-